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A]7\ $}t}. 2)71 "fl-g-i dt^^7> ^^JI til^-O] ^S[7\) iSSH £S.*>71 3 fa 

ty-± <^eM 7l# ^M|, ^1- ^*Kr 3°1 «>^*M^. °i t 1 * 33-3 

* »tt «H4^ ^ *M3« *WKr "HS.513 f7}«}E£, °1B11°1 71^ Aj-ofl, ^ SIS.* H*l|3. 

*Rr3°l 7l^ajo.s.<H^4. 



^4^# wVs.7)) ^^.7> sisicf. 

olejt!- ^1^^- *WHr 3 SL3.*\, 1-^ <S^ *7ll 2000-22760831 ^Ji"^ vfl-§-o| ^ 
°}Si\. go] ^ n± ^°>^ *)H*Kr ^ofl^r f-^v ^Alofl wl*}a| ^wl ^3}-fa ^2)^1 & 

n}aM, TQ-qt Aj-^fb #<£Z}°) °1^M^1 3} 6 H. H ^-3^ ^Wl 3 3 -§- ^z^al i^7> 7>^tb a^l #*1 

*m ah ^ 

£ l£r 4€- SAl #*\2\ €^1 ^BflSl 7fl^«?l M-HUfe- **M>1. SAl ^151 ^-§- 

£ lS\ a^l #*lfa oHHJf(l), <HH5fl^ clsc-l(2, 3). S a] pfl£el(VRAM)(4), VRAM ^Ml-5l(5)# 
^■al§>Jl $L£.^, Al^<S nl^(Ll)^- 7fl^fl^ CPU (6) gj ^ S)S(7)^-£1 AJ31S1 ^Al^- qftt|-, 

SB: <H3M J Hl)fe 4=r51 1H1 s Dflo.els. z]- S^l- ^12 HA] 7} 7}^% Wt±_ f2S S|.«H- 2^ ; 

i ^^^.s tMJSIjI. ^ ^^°11 ^lsel7>^^l5i^ si 4. 

£ 2fe IS. a] ^.>s.7> n 4H1S3 SAl ^l^ofl 7lit!: 471)51 ^-S^i "^^^.S. ^5|<H Si^ HI* 4-BKflH Sfl 

H. 2)*>^1 d0 , Hllf d3S . g>^ ( 2^ Sl-iSl 2 0 • dO + 2 1 • dl + 2 2 • d2 + 2 3 • d3S. a 

*l«th ol^Jofl 2)SflA-l, 2 " = 16 T^l^Sl SAl7> 7>^*>7ll €4. 

^SMi iflSl z)- 1B1H pflssl^ Al oiq- Ag^S. ^Slfe- -1* *^ tt^^r 5e 3f4i ^^1 ^^£)<H % 
4. €A> 3^-3 ^ ofl fa. 71 a. HI* 1-^ tfl^ ^=o) Hfl^lslol ^4. 

at!", S. 2«>11^- *|*>^ BIS. dOS-^-E) «1S d3^W2l A 4«1BS] ^31^17} dO : dl : d2 : d3 = 1 : 2 : 4 : 8 

S) £a)*>jl sat)-. 

zl- Hie*] ^3} x ^^£1 ^-32)-^-oi 22) ^^oi *>fa ^o] u>^-ajs>c|.. stb, 1^» 

^ I^^SA] A[Ji21 tile^oll tl)-§-§><^ <H)fl. =^ 6Hiesi SAl AlJiol^ rt°V£] ^a} ul^o] 6 ^Sl4: 
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A 3^* 7^*Rr 471151 *f-Q± ^^S) ufl^ ^>HAl zj- &a| ^ ^MH ^^-2.^ Bfl^«: ^^.^ £ 25} 

( a ) 3. Qo], ( d0 , d3, dl, d2)S} $±3. m^SH 9X°]S. 2)31, £ 25} (b)Sf ^o] ( d 0, dl, d2, d3)S} ^©.a 
afllsM £t!:, £ 251 (c)il- 2*}€3-2-3. B fll£M 5tH£ 331, ol3£ "11.2.51 5>Sl ^4?* Hi 7fl 

£ 2o\}*\±r RGBS) 2)" ^51 HA| ^if ^§>fe ^-aA] S\-^7\ %-<&^5L, ^ ^5} 7)12^7} 167)1^S. € 

«• i+e}-^ ^o>c^ S^7>^tb 1^1 TjlS^r-t ^S.7fl sflS. £ 3£ R4 B7> 3H|M. ^ 37flSl J?-SJ- 

i °§<*^ ^8 3 31, G7\ 4am, 47fl SI t«-^S|<H 5U"b il- M-El-vflJL 51^. 



£ 2^fe4f^i ^^o] RGBS) at ^HH ^aft ofls. -^s|-$f 0.14, 2]- Jf-fl-i <^^S1 ^^o] RGBS} zj- 

«th -S^S^r 7RV *}«ia}ai 4l|^ol s)£s. rgb^ Hie^s. 3^ ^ zj- <3<351 ^ 

^ti]7> RGBS] 2+ ^oflAl ^e)-S £ 1^1 VRAM ?iSl-el(5)fe CPU(5)S.^-e) ^Ajig <gAj- e|)oi£|£- VRAM^fl 
7l«g*>JL, VRAM (4)^15.^ Sj-i <^Aj. c-tlolEll- ^#s>JL, ^ q-Hl-vflfe olHefl^ ciH^ 

21- <HH5lli ^StH(2, 3) t-^^ul. <HHSfl^ c]ac-l(2, 3)fe ^-db <H ^ °1 ^(1) Sq cfl-§-*Kr ^ -fr^S) 1 
BIS "flS-HH c-flolBls. ^i^c}. 



Sfrt 1-Sj-S) 1*S clif^H -S.§>fe nfls* ^*>q-. VRAM ^S.*al (5)xf lHlJE ^S.e1* 

^li§>7l fl-ft -g-^-§- M«r*. Stb, VRAM i&S*B)(5)fe 7)l}(^m 7]&)&<* ^z> jflfl-f- 

#^7>^*>4. 

&± ^SHJjLQ)^ q]o]&\ ^ 7lz_V ^ofl l«m «|JE.3l^ 3lH*M**h u| o]7> ^^51 ^ ^ % 

•5U5Mt «^ SIS* ^«l«>3i 5flch 

VRAM SHl-e1(5)^ ^e]^ ^ ^sIjL. ^ <H «|ol^-(l)7> *8^sqfe. -fi-e| 7l« ^ ^» COG(chi P o 
n glass)^^^ 1 :!-. VRAM (5) 5> CPU(6)* 17fl51 ^5]^ ^ <H1 *^<H -frBl 7^ ^g-ofl COG^^SflS 

VRAM(4)^- MI^S. 



£tb. 4i^l ^EfloflT-i^ VRAM(4)<^1 7l<y*Kr VRAM(4)^.S^E] *^-S>^ ^* 37llS>ul Si^. 

5l«flAi, ^o] jgjj.^. VRAM(4)51 VRAM(4) *.S.^-Hl 51 31^ 7>^«>7fl € 



£. 151 SA] ^151 ^-^HlS.Ai, 3H^7} 256( X 3) X 256 £Si 16^1^51 §-7># SA)*>^ ^ 

16 X 16S.H51 2^>-S *Kn., <>|H5ll^ ^Sicl (2, 3)^ 4«lS ^^S. *>al, ^ ^1 6^1^^. 

31. 1-21 ^B)^ ^ ^5.1- «l-§-*><^ c||7lAl 3}-dt ^ aj-^d^ *S*>31. 51^- a^tal^ *xlA]^lcf. s^h, 
VRAM(4). VRAM (5) 3i CPU(6)^- 17fl5] ^ofl *^JL, VRAM(4)^r CPU(6)5l ^7l^ ofla.el^ o^^. 

» ©l-g-«:t|-. ol ^^Sr *i <H5fl°l^-(l)7> -R-el 71 ^ofl C0G^^€^. 
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£ 4^r $r± H^M^U)*!-. ZL J}3 =Wt ^nHfe £^)t>- «}5l- 2*1. ' JfcSi ^5fl°l^-(l)fe 2*> 

€ tiflje.3H|(SMi **)(11) °-3 t 1 *^, zj- Dfls^^(ii)^ -s^Sl SM^^s^ $14. v\) 

Sel-i(ll)* ^*Hr 4 27fl5] -StS Bfl^lElfe n^-S] 3711 SI ^-^-i, ^-Tfl 671151 ^iS 

^2151, 445} ^S^l^r SRAM ^££1 l^S ^lSel7> a^s)^ $1**. 

1«13 Pl£S|& %-7}-5|32i.£.3-b £7-1 1!: w>5}- ^-o], ^11- s-^ E^jxl^Bl(Ql, Q2)£l- y^EldVl, IV2)3 ^.Slfe 
SRAM°m, clHEl «1i(12)3-¥-B) ^-g-jg HHeH -B-xltH}. l«m ollJ2.BH -fM€ *M Bfl»§ SEfe- 3-? 1 sfl 
* #<S-i $± #^-o\) 9l7\*tJL, n± 3^-4 #<$^2\ 7>>oi5) 33*>-i q$^<i 0 J7>§>^ Sl<H 514. 

"flS-e^ODojlfe ylS^i ^ 313.(13)51- 3^ ^ 33(14)7> $14. ulE^ ^ BflolBl 

(12) ^-51 Sf-i HHEll als^ofl ^11- ^^*>^ <S 1-^- €«1&I(15)1 #fe4. ^H^d ^ s\S. 

(14) *8 ^a]El (16)51-, X|se 31x1^1(17)1 ?Hr4. *S 1-^- ^^(16)^ ^ *}4S1 
l^t ^151 $1=4** Bfl*l^&l(17)7> ^t}4. 

^A) ^EfloMir °lH 1"^ 7l^S.7-i ^5} 71* ^ofl, ^£ #el 7l#l <>l-g-SH ^ 3£Al-g.5l 3^ 

^1^E)51- T^f- 33-§-S) JE^N^l ^t!4. ZL^Cll, 1-el AjejS-O^ ^Jfi H^^liBl^ -g^a. <$o]v\ °] 

ofl 33 ^2l€-«^l 51^ Eig^EHl ^£7} ^5} 7) nfl-g-ofl, 3 7fl ^.8-7} $14 

*1 nfl^l, -R-51 71^51 51^-3^ <HH5ll^ HHb)4 <§Aj- -frel ^^ofM Bfl^ ^££4. 



£ 5^r ^3-21^(11)^51 £|3 ^-4 ^l*>7ll 1-^oIt^-. ^^^1 H>5)- £o] t $±± v)]o)k\<>) ^ 

efl^ -MHEl ^ ^)S.(SP ^IS.) (21)5f, ul2l(22)5|- ( e)1c,1b] ^51(23)5}., ^^5| <^ 

H5ll^ B]Bl(24) 3J ^ W ^Scl(25)5|-, 1^51 ^£fc ^^(26)5}-, 1 ^S^(27) ^ ^^#^^■1(28)51-, 
^71 a) 2. ^ ^*Hr ^S(29)5>, cfl7lAl^- #s ^ 3|S.(30)51-, S)s.( 3 i)51-, ^ 

32)1-^4. 



£ 551 AlSEl(21)ofl Sl^flA-l ^1^ = dlol^^ ^ J1S.(SP SI 3 3.) (2 1)3. ^€4. SP 

^3(21)^ clHE) 71^ n «fl(n^r 2*1^-51 7-><a^)3 ^^>J1, ^#51 clxl^ ^3-HlAi51 Ej-^l^ °}*M- * 
. 3*>7l ^711 tb4. 

-fi-el 7l^-ofl fe <^a^ 011^^51-, 7)°M- ^l^Sl-fe 1-^ <HH3lli m*l.Bl7l- <a^€4. ^^(12)^ 

ZZ. ^7} 7>^-tb tb-^711 ^Jo} B^^l^l nfl*ofl ^ ^A] ^EfloflA-1^ Aj- 0 ] B) 5)- ^E^l±f tH^3 

«>lHNi <HHS|i ^(24, 26)^1 -B-^SlJL. Ol^Bl 341^1- 

£?b, ^^vrflol&l^ cflolBl Blsil(23) 0 fl i^S] ^3 ^El#«)Ai ( 2 8)« ^ -fi-«1-<H ^^^^-¥-(1) ^5] 



£ 251- g£ 1H13. nfl.Eel-1- ol-§-«><^ ^^8 SAll- ^s>^ cfl7lAl^ a AH- 7^1^*>^1 St*.^ SJ-^ch ^Cfl, 5« 

^ofl ^<a-ol ^^-ofl o^^^ ojj^o] ^a)!-^ *>7l*l-7l nfl^-ol) cfl^AHl^ ^ 7l^ d>c1- ^-aj 

^ fl* *-2.7> 5i4. ol* fl«fl^, ^. aJaI sgBfloflAlfe £ 5 ofl iAltb «>5|- ^-ol cfl7lA]4 ^ S13(30) 

1- A^Al^Jl, nfl7lAH^ -f-Aj-a-^S ±m #£3 ^ S>«* 1-^ ^Al^ 1^3] ^A> ^^V^A^ 

cfl7lA)^ 4^3) ^a> 7l^VoflAi =Aj h}^* agsKE-ij- *}J1 $14. o]5|. ^ cfl7lAl-g- «^ ^ 5)3(30)1- -a^«-i 
3*1. tfl7lAlofl-b Al^^ ^xlAl^j ^ flol ial ^^51 £S.€4. 
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S. 6£ S.A] ^3H) ^ "fl-^l $11 SRAM^ ^ ^ S|3.* ^*lt: ^ a*l #*1 <q i+Ej-ifl 

*w-s p+. p-^, ^i<»ibi^oi ^^£)<^ sua, j j L ^°i^. 4- -^s^i- sum ^.=*> 

ir e^^)^b1 ^ z\]o]# p+<>\ 33 o| 51sfl j2.H*Rr e^^I^e] Q451-, ^ ^H^i P-2] 3i$H ^ Sfl 

ISsfe S^i^El Q 5 5|. ^ oia^ei iV3, IV41- B^H^el Q32I- <Jl»M IV3. IV43. SRAM 

c-1 ?s§S\3L, S^l^E) Q4, Q5°fl 2}*IH ^ S)^7> ^ 



£ 621 Wlai^ ?Vt3*H. SEfe 4=r 38^21 €D 33.2)-, ^ 2*}€ °m^2l 

313.21-2) 2:^-^1 SlSfl/H, %VAj- ^3±t$ ^§1-^ ^-^^.1^- ^^1 7>^«1-t4 -2.7l<yd>l HM^M 

^uL, -^H-a -¥"*>7> HTflSlol iMl ^O] 3.711 S\$r ^21 ^)7> ^71t7 Si^. «1 3 *^|* 

S.A-1, o]*}*\] ^ ol^ ^2:» 2:^1^ ^ o^. 

^I2.e]$l- ^ «&3 5)3.21 ^*1H2 

£ 7£ 3)H^ ^2) ^S.£6l^. £ 72) s)3.fe 1 ^H^i°l ^flofl 2)*11 SL*s\±r S^li^l Q6# 3Hrt}. 
s^l^Bl Q6ol ^r^, ^H^ISl ^i^7> ^H^ofl ^#€4. -f ^H-il^r *§^±3- Hfl^ ^^Hl ^ 

El <>1 1-^ -¥-$) H-iH ^}°1 Bll^^ nfl^r S^lxl^El Q30I §-^1, SRAM 21 ^S.^1 3.31 

^l^El Q7^1 ^.St!:^. °1 "Ife ^8 ^iH^i P+, P-21 33H1 21««, H.3M^£| Q4, Q5^ *l-i47> ^t]-. 

tt«, ^IH^I ell't^ nfl^- S^S^liEl Q70I ^*>jl, SRAM ^21 ^^21 tr^^l ^^21 <?lBlBl21 

<y ^ ^.S. ^1 «£l <H dl ol Bl 7> ^mc)-. 

51 71 nfl^-ofl ^.7l«gol ^^§1-71 <H ^ 7fl ^C}-. 

£ 8^ °W ^H^i ^-21- s. 821 <a^ 1-el^-ol <$<Xo] J^\o)^$] ^ x^^±=. 

H-S.o]i}. £Altl «>21- ^-o], Alizf -g^H^i21 ^i-¥loll 21S)1 o]^, «>ul-2) ^-^H-^^ol o«e1 ^c)-. S?b, 

€ «"S|- ^21 isle pflaei^ ^> ^^ci-. £tt, 1-^ sl^ ^-t*! ^ltb^a- ^ ^l£ 

7>^§1-Cl-. 

^l£5l2l- 5)3.21 ^-^^13 • 



£ 921 ( a )^ ciHEi-a^ P+, P-l- 91^ SMiolH ^-n-«>^- ^l* £^1*}^ 5|S.£«ltl-. £ 921 g\g_±r 

47fl21 Jf-Sj-iS. 171121 ^S>al, <^1^^| Sl«H^i ^ ^i^q- 167112 lAlf -i^SKr 47fl21 

^-i^ ^l-^H- °11 27fl^ Bfl^lHlol ^^S. <?1^^ 27112) -¥-2}-^^ cfl^lBlAi* 7fl7fl'SH ttfl^£)ji ( ol cfl 

olEl^^- ^-B-S}jl q]o]t\^6]} ^4$& e^xl^El Q321-, SRAM 21-, ^ S>^1 S|St ^^q-. SRAM^g- 

e^^l^El Q4, Q5 ^ <?lalEl IV3, IV4» 5>J1, ^ S>€ H^^l^El Q4, Q5# 



£ 921 SlS-b ^«o V ^S. ?1^«>^ ^-^i(100)°fl7.i C-llolEl^^. §-^-*>31 5i7l nfl^ofl ojf 2 7flSl ^-^(100) °\}$; 
zl-21-Sl 7flt21 ^B-ai- ^-S.7> 51^. ^, £ 721 3SSLi}:E $1^°] C-) ^5.*>7ll £1}. tb^, ^ ^1<H AlS. 

^ P+, P-«- ^<H1 «fl^l€ 471121 -f 31-4: (100) 

Zl^cfl, £ 92) ( a )°lHir -?l^«>fe 27fl2l 100) 21 A>ol<>fl DllolEl^l^ ufl^lt!- ^ 

S. 921 (b)<Hl SAltb w>2l- zlo], ol^*l-fe 27l|21 ^-Sl-4i((10)2l ^ ^ -f^)«i ^0161^^- Hfl^lsfl^ 

^^l-^ol ^es-el^ ^ 
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5. IS] VRAM^ VRAM 3H*eK5)fe- €^°ll 3+?> W&e]^. 

5. 10£ VRAM4 VRAM SS#^(5)« -S^<i i^l^H 3^*31 i-H^o] t)-. £ a)£ c^^H 

CPU (6) 4 cfloiBlal ^-tl* 31*Rr Jl^S oHMsflol^jL^H I/F) (41)^, «l|2.e| es*3 (42)21-, ^€ 
FIFO (43) 2k 31 (44) 2h VRAM(4)2f, 7]<$ #X| $\ 3.(45) ojn^jA gyg 43.(46)4-. 

<H£efli ££33.(47)*]-. 5. 151 <HH3l^ c|2c|(2. 3)32) dWEV2| qjt^ <=J ^ 5)1 *1 ^Jf a/F) ^ (48) # 

7l°J 38-Al 33(45)fe CPU (6) 7} VRAM (4) 21 ifl-g-* ^58^*121 .^1^. VRAM(4)2} ^-§-°l ^338 

m 33(46)^r i3 7\tk vflofl 333 Sl-il- S^Sfe 1-^21 ^Heflil- 

<}. 

<HHeH^ «g£ 5)3.(47)^ CPU(6)7> ^1 ^ t!: VRAM *?>S| ^Hafl^f- SAl-g-S} £-4} o^Sll^S. ^«r^. ^ ^ 

<>1*(44).£- CPU(6)7> ^ 7jl2: t-fl^l&ll. 1H1E pfljg.^^ cflolBlS. ^^t)-. 

3] °1 El Ai °11 S.el °H2| i^s. 7l 6j 



^•#tb £ 7S1 3321 ^-f, l«m "fl2.eHl tHlo)Ell- 7l<y*Hr e^^b] q 7 ^- SLS.S. §}<H "llS.^ 

^E§>J7 5flt|.. olB|^ ^Ojo) SlSflAi ^|ol^^o| ^#El^ ^1°1E121 Al^-* ^ ^ Sflch. Ol ^<£| c-ilol^S] A] 

S-^r oja^^ IV3, IV421 •a^m i*> +a^£ol^ £t}. °llt- "U^E} IV3, IV42) ^^1^1 ^ i^>» Jl^*> 

<*\ 2.5V ± 0.3V3 £l^, 3|<>13-53ol 2.2V <=>1 ^-foflfe- 3-^ Q^S., 2.8V *>°1 



nJ-EM, £ SAltV «>*}• ^h>l. 0V-5V^1^21 ^7cl^ Ulsl(50)21 -^SIl «1sl(51)3 2V-3V ^2) 

*I3L3 2111 AlHStb^ '1»1H "11 £51(55)°!) ©l3l<*£HH. #321 S-S-^cl-. 

HEtt, l«m fllS. 21 (55) ^21 o^7l-°1| -g-^= Cl-i- ^*Kr ^^l «>^*W. 

d lSl«- CI* *7Mh£.S*|, ^H^* ^S. -g-^ofl ul-oiqi^§>7fl 7l°d -B-Al£lHS 1V3, IV 

42) ^l^ol HTflsH ^H-^ol #^^-2l<H afe^ofl ■ywlEl if-=2| ^o) oV^^S)^ ^o>£. fl:^-^ ^*|.<?>^ . 
^3H1 =r Sl^. Stb, -8-^ Cl^g- 2l^-«fl ^«>5L =|JL, ^Sofl 7l^S>uI 51^ ^, W ^fe 

3.2: -§-%= CsS -fi-JL«|-cl-. :.. '■-=.-•' 

Zl®, 0V-5V ^21 cl^l^ cflolell- <5>^S.ZL «1 3^ (51) <=fl 21«fl 2V-3V 5E^- 2V-3V Sltt 1V-4V2) ^^l^S. 
^>fe ^ofl 21«flAi, tHl^E) *ufl-8-2| tiH4ioM dt«lsl^ Jft^. «>^:SJ1 »151 cflAlofl ^12] 

/*>oH tr)-^ iv -4V ^■a^* 3Hb1aH ^3E. 7>^*H ( ^ s «^ ^el$ TFTS. 

o>^-S.zi alsl-i- ^*>fe ^ ^£ i«l ^^21 zj-Tii 

£ 521 ^El#^A-1 f-Sl -be) tilJ2.2} €■ ^l^^S ^^.7> 

5- 521 ^Bli-SjA-l ^ HljjL^ s. ^g^.7> ^cf. 

°1 "fl&'Hl, S. 12<i £Altb «>2l- ^-o], i^^AS. ^**>fe "Mil «1 s) (51)21 ^^ofl, cfl^l^-°.S. ^$*>^ all 

•8 Al=B) (52)* ^^1# ^o_7l- Jfltl-. 

£ 13^r silt AlHEl (52)21 "Uisflt- M"E>uflfe. SH^ol^i, £ 14fe £ 1321 '^S. 21 <y#^ q-EV^^- £^0]^. 

E. 14<i>H, SOOns^l^ ^^^1 SW1°1 -£-*H SW27> iS^-cf. 0} nfl-g-ofl, ^ ^^1^ C2 $\ ^oj. 

^gr 1.65VS. «ch atb, «fl°ll ^l^Bl (53)21 <y#^ ^7>^ ^^Al SW3* 7fl7fl*M 5i-§- ^3. ?\7\ ^"\\, ^ 

ei (53) 21 «a <y Tim ^ ^4 7i 21 ^-f-t}- ^ <&±$. 
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300ns °1^=- =^$1*1 SW1<>1 i=*H ^3*1 SW2°] <QtH# -£-*H «*-8-« StUS 

£ 15^ o>^S.ZL «1^(51) ^ififil «>^3.:i (51)^1 <£3 ^Hl^ ^3*1 SW4, SW57> ^ 

^S|jL, o>^S.ZLBl3li(51)2l #3j ^Hfe- C3» ?1|*<H ^Bltl(54)7> ^^E)<H SSI**. 

«1*l(51)fc- ^^Tflfe S. 1621 ( a )2J- 27112) H«*liE| Q8. Q93 ^€^. S£r £ 162} (b)2)- £ 

°i *v-f- ^ ?^££E * *r sa^-. 

€^1 S3H*ifc- n± <H*°HNl) 1H1S THl2.e|l- SRAM <H|* -a^StS. 1 *. DRAM ^ 

q. § 4 1 £ 17£- l«m ^2:1- JE^«>H, £ 175] ( a )fe SRAM21 

22} if, £ 172} (b)^r ^2:51 ofl*. £ 172} (c)tt DRAM ^2| 4* ^-E}i|JL Sl^. 

SRAM# ^«Hr $1^33 9X^SS\ PMOS 3 *l«rtt ^^1 £ 1721 (b)2J 

Qt±. S. 172} ( C )<H1 S.*}® DRAM ^221 ^-f. DRAM Jf-«- 2H, 5| = 3Mi* ^ 

*8 *>fe 3 37} ^ Hi 1= *}i} ^| jq oi fltij.. 

£ 18^: £ 172] ( c )21 DRAM ^2:2] £H^£o]t|-. o]is}, 7l^S.*l-^ £ 172) ( c )21 ^-aMr -S'gt!:^. 

3fl VDD2} ^*1 3tf VSSfe H *}«■ 5V3 -fM<W*1. COM 3tf <1 *7l*M 

i£z\ t cflo]E]^ 7l<ysi ^ft^. cfl^lBl 7l<yAl^ £ 1721 ( c )2) ^H^d Wi» S^SMfl ±3.»\, 3H<M7} 

a- -S-^ Cs4 ?lHlElofl ol7>JfitJ-. o] nflofl Al;iL A7> t}o] ^o}E.3-, m®*]^^ 3.* -#r%°]3L, 91^2) 

tWMI«J*WI -fr*|sH ^ #<g- ^ ^-s):el, di'3-21 3<a- si^s. 

°1<>W. ^13: SBi* =?H}. ol^i £4«RA), Cs ^ 1* SfltS. ^^i^cl-. ZL ^H-a Wi» #^S|-*>^, ^> 1 - 

71 wj:^-^^. 

tflolBl ftx}7)1}: ^21 «V^1 elH^^lfe «1*>21 ^£±3. ^sfl^l^. 

£ 1721 ( c )«|A)v4i£ SAi# * J 8^-*h^; C s 21 SQ-gol ol^E) 2j 7fl^lH°fl ^1€^-. 

-Si A7> a-f <?ih1bisi ^-=7> ^^-*>ai, «»l ^-=-21 ,^^-^^1 sisflAi, ^i mg?] ^-a.^lts.i€ 

t|.. ©H^. SBi* #^3l-*>^. Csi 7l<y^4. eHAl, AJ^ SA(I + 1)« «-y^*>uL, ^j- 
7121 <ft^-ftt%. 

£t!-, ^l c '1^21 elHBflAlfe ciloi^^ 7 )<y^ 7l^(#^5g 7l^>)ofl 

£ 19^ °HS5l ^^11- ^*Hr ^^2>, ^^2>, 3 ^£#3. ^*}tt %+<**\, ±»\ BlJSL 

tb £^^1^. JE^i £.Aitb aViK^oi, ±*] €^<^1 7H V S^a- 3£ "llS-el ^^11- ^^*>^ ^-foH, ^±3. ^ 
#3. ^-f«>H f i*l 7Hv 2}^r ^o] ^. ^ a) 444 9-^^ ^31 ^^m. 

£ 20^8: DRAM ^21 1«1S "112. 5l* °l-§-*H 2}-^ <H «fl °1 ^" (1) * ^+31 3L*\ 7^ ~?"*§ ~$l 4 

Hl-ufl^ £ 202) £).£. ^ o. 7 )^.aj o. s ^ = ^-oj^)^ # ± <HSflol-^-(l)ofl ifrJfl 21HS)1a) 3)3.7} 

^-7>^ DRAM°1 ^^lsl'H ^"HH £ 521- t^- ^o)c).. DRAM ^21 ^3^, SRAM ^2 3.c)-5. 3j3 ^ 



1«1H °ila5lo)l 7i^?i ^e) so-ii 7i3,s>fe a ah- ^1«>t)1 ^^^SJ^M-, ^^1* <8V *>^3^ 
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o] a a] PDA-§-^l *>-§-£)tt tflzj- A}^, *SMi^ 320 (X3) X4803 S.*) ^ltt % € 

£ 2l£r «1 ^ 7fle* ^£oH, £ 22^ 7fl^ £ 23^r ^ a*l ^Jf- 



o] a a] ^i^. ;§<g 7l^s.Ai ofl* -ft-ais. <>l^r-<H*i <H*H 71^(200) -*ofl. s*l o^M^ (l), 
Y<H£5)li ^S^(2a, 2b), X^^^l^i ^SCi(3), ^ £ 1^3 VRAM SS*iS|(5)21 71^2] «gJF-g- Ml^tt ^jfl 
ol^Jf (5a)» «HI* 1-^ A^a. . E^xl^BKp-SiTFDofl ^sfl «li<|aj 0.3. ^^tb %o}^. 

^(5a)» 71^(200) ^Ml, «a*fl^ ©.a ZLefl^ • 6Hl-el IC(5b)3 #3 €^r# ^ 

SiJi, o)^ofl 3 an a] , zLBflsj • «S»el ic(5b)# *r 3£ #*<>l^l^. ***M*t zl?H^ • 

SH*Sl IC(5b)3 ^-^-i- Sii, 0 13°fl 9*1*1 33^7V ^jgc)-. zL 3 <Hl . <H 3] °1 7l 

#(200) ^oflfe £ 1^9 VRAM ?imi-2}(5)9 71^2] <a^-*> a a] (VRAM) (4) * 1*H?1*H ZLEfl^ 

• ^es-el ic(5b)S»-, DC/DC Si«-7l ^2) J}3.» 3€ IC(8)7> C0G(chipon glass)*! 2]sfl -g^sH 



ZZ.2fl^ • ^Sl-al IC(5b)fe a]^ Hl^Ll^l ^ ^€ IC(8)fe- £.a1^1 fi) «<>fl ^^S] 

3V2i ^<a- vdd ^ ^a^i ^-a- VSSSI ^fecK 

5-Al olsflol^-d)^ Aj-^tb ^l. # &±.*r 320(X3)X480J5.S. =f-^s\3L, 3.*] 2*^s)JL, £tb 

^-«>S.4«r«:^ 160(X3)X120Sl-4iS. ol^-o]^) 8 ^.s. (A1 _ 4i B 1-4)S ^r^. 8.*] ^^^^(l) Ml^l ^-^( 
Al-4)^r Y<HH^li ^SxH(2a)^l S1«(Ai ^)<H S) 31, -¥-l-^(Bl -4)^- Y<HH^4i (2b)<i ^1^^^. 

SAl <H5«Pl^-(l)"» : T 1 ^*l-te- 4 SAl ^rjfcfe- £ 22^,£Al'ft *«>t-:aa-aj 2 :..l2] ^-aA] ^ ^^:(81a.. 

81b)» aq-n ^wl^>al Sit)-. ^iS] ^-SA) ^ ^^-(81a)3}" tfl* Vcom^Sl A>ol<>llfe -§-^= CLca7> 
S\JL, 7H22H ^-aA] Sj-i ^^-(81b)5l- tfli^^- VcomS)-^ A>olofl^ ^ -g-ig= CLcb7> 

^1 ^± ^^"(8 la) oil cfl^-*H, 3B1S*21 i%±. cflolEl DATA* 7l^*>^ DRAM(71a-l, 71a-2, 71a-3)^, 
*t DRAM(71a-l, 71a-2, 71a-3)ofl tfl-§-i?M -M^^lfe ^*-§- TFT(72a-l, 72a-2, 71a-3)3l-, A DRAM(71a 
-1, 71a-2, 71a-3)°fl tfl*H e]ae|]Al $ S. (73a) 4, ^1 ^± €^"(81a)3^ 5)S.( 

73a)2fS] 4«H afl^lEl^ ^ «Jr^ S)S(77a)7> 

Et!-, ^1 ^i^-(81a)^ 1/23 ^a}^- ^fe ^12 ^(81b)<>fl cfl-§-*>^, 3^1^*21 Sj-i ^©lB)!- 7l^ 

*Vfe- DRAM(71b-l, 71b-2, 71b-3)2f, z}- DRAM (71b- 1, 71b-2, 71b-3)<^l cfl-|-*H -M^l^^ ^-g- TFT (7 
2b- 1, 72b-2, 72b-3)4, ^ DRAM(71b- 1, 71b-2, 71b-3)°fl cfl*>^ ^^l^fe elaeflAl S. (73b) 4; 

^ ^S.(77b)7>^^l^tl-. 

DRAM(71a-l, 71a-2, 71a-3, 71b- 1, 71b-2, 71b-3)3 ^.^}±^ STrl-STr52)- -§-^= CsO - 

Cs5l- ^fe^. 
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5] = 5flA) 3]3.(73a. 73b)^r 0V(VSS) 9i 5V(VDD)21 ^^H, z\ 1 ^*r€ 27fl2l 1V1. 1V22}-, 

^^Sl oltHB^ IV1S} ^a}*}- ^2) <?lalEl IV22) #ej A}e>H ^<b^ fl«:TFT(76 a> 76b)«- Utt^. 

nelJl. ol^B] IV13 #3 3? 3^21 IV22} *a| ^fc- ^ 3}3.(77)<>fl Si^-. 

£ 212^ 5.A1 #*lfe- 31^(2}- SA)^^ 2^-a^l Sl-i 3^-(81a, 81b)S. ^(l = efl<y 

7m°ii ^ ai^vo] ci-s. 37)) A-)y. a^o] 7 )^ ^ ^« =^1^(^1-^13^1)71^21 x\&$\ 

■t 1 : 2 : 45. t^.)* StM?! ^f-°fl 2)sfl^, 6«lH 3H*H1 7li*Rr 64^S a^l* ^«*Hr 

n SA) S^fe- uflS.el3.Ai, DRAM# t^WjI $1-5.5.3., 3*13*-tf !"§: Sa)S>^ ^-f ofli=. ^ 5)3.2] 
^a)*] ^ $i<H €^^> 7>^*>7fl 5E«. S a) <g^5) 8l-^2l 5=-^ *floH 2l«fl, 3EA1 3^2] ^-^<?1 

^^ol.7>^*>7fl S)7l n^ofl, ^ Jj| jg.o) ^3)-^. jjt.g.a} 0.3. ^a)a)^ ^ ^c^ tt* ^^3^7> 7}^*>7fl . 

^13 ^.3, zl^^ • ?mt-a] ic^ zLHfls) . sub] ic T-H2) =sfl<a pflaeis) 73^10) 7i^-<ife ^ ices) <>fl 

#*1 Al J: SHUT* t^al. °1?M1 7l^sM. 3« IC(8)£r ^21 1-41=- 2) ^-fi ^Al«H 
ZL2fl^ • SSl-Sl IC^fl OW^l data2) <ge}<>l ^ °-a)) cflS>^ ^^tt^. 



^21)21 SA) #*HX|fe, zLefl^ • IC°fl OH^l data2l <y^^l ^^MlS-, ZL2fl^ ■ 3 3.1- 5} 

ICfe lH^<a«-2l 3}-i Ci)o)Ell- #^«>J1 ^A)o)]o) Q);g aA ) ^l^A)^- z)- $±±7} nflsell- Ml^-*} 

5J££1, Ziefl^ • ^Sl-Sl IC3^-B121 ^^2] rS(\o]z) data 2) ^^a)^ ^ ojc)-. ^tb, «>H X 

<^HSfli ^ 2 t-)2| ^a]-£ ^^lAl^J ^ Stb ^-^2) ^€2) #3£7§*)A)?lir %°\] 2l«flA) ^^«) ^^S}-7> ^ 



£ 24^ SA) j^oj iae))oj 7 )^v v|o) aA ) e)-o)^^- q-H)-vfl^ ^o)u)-. £ 24» 1-^. A2 ^ ^ 

21 *>q-2| SA) s)-i2| XAl-f. o))s. A^^t!:^. 

A)z)- t l -t22] ^ofl^- DRAM (7 lb - 1)2] -g-^= Cs0<>fl ^^1^*1 Xnb» 7fl^S]-^ 0ym^2) 01 o] E) " 
0" )7> -R-^l^sl- fl-*, DRAM(71a- 1)2) -g-^= Cs3°fl dl^Bl^ Xna # 7fl^fl^ 3Hl.S.^2] ^1.o1e|(«H|* #^ " 1" ) 



H^f, A)z)- t 2-t3(*fll aAl7l^V)o))A^ ^-Aj ^ J|S.(77)ofl ^5)^ ^ Al^ p Q lA7l- §1-0) Bflf, PolB7> 3.^- 
51)15. -M^SlH, *fll ^rSA) Sj-i ^^-(81a)<Hlfe 5V(VDD)2l ^^1, ^12 S)-i ^^-(81b)°fl^ 0V(VSS)2| 

^^-o] z)-z)- oi7>^c)-. 5Etb, ol ^°11 ( tfl^ 8 ^i^-2) ^«g-^- 0VS. ^^E)ol SlJl. o)^o)) ^«|)Ai *fli S_X\ 7}& vfl(A)z^ 
t2-t3)^ Tfll ^SA) 3)-i ^^-(81a)<Hl H)-§-*>^ ^°1 ^4«>^-, ^12 -^Sa) 3)-i ^^-(81b)<Hl cfl-§-*>fe ^ 



=L ^, Alz^ t 3~t42] a>o)o))a-)^, *)H AlJ: A* *>°1 elMS. Aj^M, ^ 1 ^ ^fl2 ^f-iLAl 3Bi ^^(81a, 81b)2l 
^^1- c))%t 3^- ^^1 Vcom^ll AEA)^lc|-. o)o)) tcj-e)-, -i-^(CLca. CLcb) »fl -8-^S)c>l $}^r ^*>^ 

c*. ^th DRAM(71b-2)2l -g-^(Csl)^l 01 °1 &l € (Xnb) * 1 «le*j|o) cflol&K^l- ■ 1" )7> -frxl^2l. 

DRAM(71a-2)21 -§-ig(Cs4)°fl 01*1^ Al(Xna)l- **><>1 4 Bm^2l c-)1o)e)(" 0 " )7> -B-^m^. 



=1 ^, a)^ t4-t5(^ll2 SAl ^VHH^r, ^ ^)S.(77)ol| °J^5lfe ^ aIJ: PolA 7> *>ol aflf, p Q lB7> S.^- 
alfS. ^^§£1j1, ^11 ^-iAl Sfi ^^-(81a)<i^ 0V(Vss)21 ^^-o], *fl 2 ^-3EA) 3)-^ ^^(81b) <H1^ 5V(Vdd)2l 
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^li s.*} 7M ^(*]zt t2~t3)ofl^, *fli -fXAi ^ ^^-(8ia)^l ^-§-*Kr "S^te %«l ^sis, *il2 -fXAi sj-i 

3^(81b)°fl tfl-§-*Rr "S^te f-^t!:^. 



n. ^, t5~t6£l A><>HA|fe, *ih aij: A* *}<>1 eMs. -S^H, *li 3? *fl2 Sj-i #^(81a, 81b)Sl 

cfl^ 3^- 33 Vcomofl ^^Al^iq-. o]o| tq-af, <a)^ -§-ig=(CLca, CLcb)^l -B-^|sl<H 5Ute 3*Hr 
>}. SEtt, DRAM(71b-3)2l (Cs2) °fl tHl^B]^(Xnb)# -f-«H 1 «1S42] 3 (°ll«- " l" )7> -fM^s)- 
DRAM(71a-3)3 (c s 5) °fl £] -tf (Xna) **}<*| 4 ^©l^K" o" )7> -B-*l€tt-. 



H ^, ^14 t 6~t7(*)l3 71^)^^^, ^ ^ J}3.(77)°fl ^33^ ^ AlJ: PolA7> *}<>1 3)11, FolB7> 
elltS. -g^jl. *)U ^a^l 3^4i ^^-(81a)<Hl^ 5V(Vdd)5) *fl2 Jf-SAl ^ 3^(81b) °fl^- 0V(Vss)£l 

^oj-ol zj-z}- ^17>«^. El^-ol, ol nfl, tfl^ ^^-21 OVS. -g^sH 5laL, o] ofl nfrsj. *)] 1 Sa] 7l?V ^(A]^ tf- 

t3)°ilte, *fll ^a^l n± #^(81aH tfl-§-*Hr °m^r %°] *^jL, *fl2 ^3-*} &±. ^^-(81b)°fl tfl-g-*Kr 



6 l4 -S^H-Hl^fe. ^3 fl^ 27l|51 ^-SAl ^ #^-(81a, 81b)2f, 

71 3* 1 =5fl<a 7l# ^flS] *fll~*fl3 a a] 7l^V(^l~^3 SAl 7l?tSl Al?V«l 1:2: 4)^§- aiMfl ^ 

^ gjtfl, 6 HIS tflPl^ol] 7l^S>^ 64 *|2 SAl7> 

= 7l?MHte. ^-AJ 5) 5.(77) <H1 «a^S|fe ^ *li PolA^ S-f-Sl-fl, PolB^ «>o] 

^^5]al, S tfl%* ^ , y--8r 5VS. ^=)7l nfl£-ofl t ^JS] a A] Aj-Efls. fl.^*}.^, ^ofl <?l7>5)fe ^ 

* Si 31, °JS1 ^Al7> 

°1W ^-°1, £ 21S1 SA) ^loflA^, ^El-a) ICofl -^Aj- cflol&l da taSl <y^°l Site ^^Ml X <HH^1 

^ 0Hb}S1 ^-aj-i- ^^Al?l j7 ; tfl^-S)^ DRAM^l -fr^Jfl fl-i Efl^E) DATA^fl Slsfl lA]f ^ <&t{. 

^~%-±3-, Aj-7l£l 1^1 Aj-Efl7> 7)1^^ ^ofl, ^Bfl^ 5E f ^ <^Aj- c-flolEl d ata7> <a ^ £ ^-f (S^ ^ ^ vfl % A 

1 <a^-2l iAl7> ig^ol ^-f)<Hl cflS>^ 

ZL5fl^ IC^fl^, CPU(6)(£ 1 #2)3.^3 a!^^ ^^(l^s. Al^tg SYSCLK51- <^Aj- .. 

3HB| data^ <^1 "^AJ- dlolE| data 21 ^Hellii lflol^ adrs7> <y ^ Il« ?iJ=«el ICte, <?1 >|H2fl.-^ cflolEl 

adrs°fl 7li*H ^Z.5fl^ IC vflS) nflaell- 73^^^. 

0.efl^ ICte, "y^slte Al^^ #s. SYSCLKofl 7l^*H X <HH2fli ^] S d (3) # ^H§>^ X #-§j-"XCLK^ 

X ^El-e XST1- #^«"2l fl-^l. Y <>1^2fl^ ^lac-ll- ^H«>te Y YST* ?1 ^ Sfl «1 ^ (5a) <>fl 

ZLBfl^ ^S^-bI IC^, 7JA1^ ^Aj- c^olE] data ofl cfl^-«: Al «--§fSl 31 i ^olEj DATA ^ Al a)a1«> 
^ ^^efl^i c-ll^lHl ADRS* "51^51101^(53)^ ^^thcl. 



<?l&l5l|ol^(5 a )^. > <y ^51^ X XCLK«fl 71 Y YCLK* ^t}jL, o) Y YCLK ^ Y Y 

ST* Y <HHe)l^i else! (2a, 2b)ofl -f^^JL, BE. X XCLK ^ X ^e]-e XST* X ^^311^ ^\3Ltz\ (3)ofl f-^tt 
eh. Stb O j6lsflol^«-(5 a )^- i <y^Hl^ ^.flsj ^± t^)o]B\ DATA ^ <HS5ll± $\°]*\ ADRS°fl 7l^§>c^ i Y <H 
H2fli ^lolEl YADRS* Y <>lHefl^ nlS"tH(2a, 2b)ofl ^-dt DATA ^ X <^|^2fl^ EflolE] X 

ADRS# X <H-Bs11^ clsc-l(3)ofl 
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X <HH5fl^i c]S^(3)fe, °J3£)tt $r± WW DATA ^ X olHsll^ WW XADRS°11 7li*M H/2 A2 
tt^-S) °a ^ S)-i tfl-g-fc 401 El* 4§fc^J S|3.(SP)<**| ^#^*>J1, 3He} afl*l(DL)<>1H Q± WW D 

ATA* -fr^l^. =Lt!)JL, WW& H^]tH(XDR), 3HEJA} ^3*l(XSW)t- »*M A2 31-§-*Hr 01*1 

3^(Xna, Xnb)°fl, cfl**>^ ^ 31*13 DATA* 4«m t^i}. 

Y <H^e)l^ i=ls3(2a, 2b)2) t^ S c-l^-(DC)fe, °Js)s)Tr Y ^HBfl^ 3He| YADRS°f| 7l±«H A2 «-^Hl t|-8-*h 
^<H^-(2L)^* ^3 SJ-jl, ^H^-(2L)^ tfl-g- ^ofl *i3l(A, W1-W3, SA1-SA3, PolA, PolB)t- 

4.. 



£ 24 "HI £Al*>fe A2 1-^-31 bH d <HH X <HH«|i ^2^(3)3.^ A2 31-g-«Hr 31 ^ 3 ^ (Xna, XnbH 6 

ams] Sl-rti cflolti DATA7> £aV SE«r. Y <HH3i. t| ac| (2a) 5.^-3 Jg^ Wl^l ^slJL, 

<4eJ-, JHd, 6 BIS DATA21 0 BlS*7> DRAM(71b - 1) 2] -§-^(Cs0)°ll -fM^g 4 fl-jjfl, 3 v}^?} DRAM (71 
a- 1)21 -§-^(Cs3)<Hl fl^HJ W27> ?#Jg *H9<HH. 6 «1S DATA2] 1 «1H*«7> DRAM( 

71a-2)2] -g-^=(Csl)°11 -B-^lslal, 4 «l£*|7> DRAM (71b - 2) 3 -§-^(Cs4)°ll -fi-^l^t)-. €^ W3 

°1 6 BlH DATA Si 2 wls^ 7 >DRAM(71b-3)2l -8-^=(Cs2) °fl 5 «1B^7> DRAM(71a 

-3)21 -g-^(Cs5)^| 



1-^, ^^S) 5*1 -#3)21- i^el, DRAM(71a- 1, 71a-2, 71a-3, 71b- 1, 71b-2, 71b-3)21 -g-^ (CsO) <H| 0 
wle^^l tiHEl i" ol, -g.%(Csl)<Hl 1 HUM^I 3HE) - o" o], -g-^=(Cs2)°ll 2 HUM 5) WW » 1" o], -g-^=(C 
s3)°fl 3 HIM* 3 WW " 0" ol, -i-^=(Cs4)oll 4 HlJ=*(]2] WW " l" o], -g-t£(Cs5) <Hl 5 HlH*fl2l WW " 0" *) 

-fM=l-b #4. . 

3^-°l, £ ^Hl2) 21^, q-DRAM(71a-l ~71b- 3)3J)- ^-aAl J^. ^^-(81a, 81b)°ll ^SKr 2} 

= 3H 33.(73a, 73b) ^ 3*-§- S€*l^E)(72a-l~72a-3)°11 2l*fl 3 7l 2) -g-el 5) 7l nfl-g^), 

S.X\ ttty 5j-^*H aJ#*8 ^ol 7>^-*}cf. tq-El-A^, SAl :§-^-§- ^4 f^H DRAM (7 la - 1 

-71b-3)21 sl Sell A]!- q% ^ oj 2t e^n^Ai y^-fr nj-s. ^Hlt *5.7> $1>H €4. 

£ 24^1 0, 3 HlH*21 S£ 7RVoflAi, SAH 2l«fl ^^-g- S €^1^3(723- 1, 72b-l)fe 

4. 



t^, ^lM:^l?}(£ 2421 -Al.zl-.t2 ^t3)°ll^fe, ^ -jq.£<77):4 ./B-^fe ^ PolA7>. «hol .4.^, 
PolB7> S-f 511 €S *8l ^a A l S}-4i ^^-(81a)oflif 0V(Vss)21 *\]2 ^S^l S)-4i ^^-(81b)°ll^ 

5V(Vdd)2l ^"y-ol aq-zl- ol 7>€^. 33-°l, °1 nfl, cfl%t ^^-^ ovs ^^e]o1 ojj, ofl nj-el. S a) 7l?V 

^°11^, *)U ^a^l 2l-4i €^-(81a)°ll cfl-§-§>fe ojo^ ^-ol ^E|J1, ^2 ^SAl Sli ^^-(81b)ofl cfl^-*>^ oj 04 
^ *<>1 ^-21-^. 



ZL ^, £ 2421 Alzj- t 3~ t 4oflAi^, A1J: A# *H tyvgg, ^ 1 5J ^|2 3}-r^ ^^-(81a, 81b)21 

^ ^ «fl Vcomoll ^EAl^lcl.. oH tct-el-, -§-^(CLca, CLcb) -fi-^|Sl«H »i v ^i€ 
4. SEt!:. DRAM(71b-2)2) -§-^=(Csl)<Hl cfl «1 B) ^ (Xnb) * 1 HlH^Sl cfl^l^(Hl-& *^ " 1" )7> -Pr^l^^ 

DRAM(71a-3)2) -§-^=(Cs5) °\] 31 ol ^ Ai (Xn a ) * »*|-^ 4 alG^flO) cflol^C 0" )7> ■fr^lS^. 



ZL 5-, A121- t 4-t5(^l2 iAl 7l2V)oj|Ai^., IV ^ 2)^.(77) °fl °j^S)fe ^ ^1^ PolA7> Q]^, PolB7> 5^- 

31 IS -M^=)j1, >l]l a^-dt 3l^-(81a)°11^ 5V(Vdd)2| ^^o), ^2 -^-SA) ^^-(81b) <ife 0V(Vss)2l 

^•a-ol 2I-2I- ol7>^d-. 3^ 0 l. °1 "I. 3)% l ^^-21 ^oj-^. aA | 71^4 n>4>7>Als. OVS. -^^=1^ o^ji, ©H o)-e)- 
^11 a^l 7)2> ^(A)2l- t 2-t3)°fl^, ^11 ^S^l Sl-di ^^(81a)«fl 3l-§-*>^ oj^^. ^c»l f-3f^31 t ^2 ^^1 f}± 
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#^-(81b)1 tfl-§-*Hr %°) *>i^l€^. 



ZL ^, t 5-t6£1 ^H^fe, *H US. A» *H ell'iS. 4i3*H, 1l $ *|2 JfSA] ^ ^^(81a, 81b)21 
33* cfl^= 3^ 33 Vcoml itS.A]?lcK oH nj.^ q3 -§-^=(CLca, CLcb)1 -fr*)^ Sife- 3*Rr U# 
3". St!:, DRAM(71b-3)3 -§-^=(Cs2)-H) ^ <a (Xnb) * 1 3HEl(1t- " 1" )7> -rMl^ 

^1, DRAM (7 la -3) 21 -g-i£(Cs5)1 tfl<>lEl<i}(Xna)* **H 4«lH*Si| (" 0" )7> -rM^c)-. 



H ^f, a|z}- t 6~t7(*)l3 JEAl 71^)1*^, ^ 1^ J} 5.(77) 1 ^ AlJ: PolA7> *W sR^, FolB 7> 

31113. -M^Jl, ^1 ^SA] Sfct 3^-(8la)1b 0V(Vss)2] 3^1, >»12 Jf-iA] 3Mi 3q-(81b)1^ 5V(Vdd)21 
3tfo] zj-aq. °l7>£t}. c^o], oj nl, cfl^t ovs ^jl, o)°\] n^e)- a a] 71^ ^(Am t 2~ 

t3)1b, *i|l ^-SAl £Mi 3i^-(81a)1 cfl^fe <g<3£ %<>1 *r*i|=)jl, ^12 Jf-SA] Sfcfc #^-(81b)1 cfl-§-*Hr <* 



0^0) cj-s. u> <q. ^.o], DRAM1 -R-*1£M SUb SMi ^l^ofl 7li*H ' 

7>^1€4. 



3^" (81a, 8 lb) ^5. t 1 ^)^-. ^2(1 H2fl<y 7l?Vofl A^o) i}.g. 37 fl o] X|«B!(»J 7l?>-§- ^1 

JL. 4 X) (*Hl~*ll3 SAl) 71^-21 ^ AltVSj .ul-fr-i-. 1 : 2 : 45L fh})* 2^a1?1 ^sfl, ^s)- 3. 

AlA]ofl^ X <HHS)li t\3.T%*\ ^§-Z]-§- £3*1 *§X]*\9]T&J<\, ifl ^ 6 «1 S. 1-S.21 1 2]*fl 64 31:2: a AH- 4 1 & 



atb, SAl <3<ri-§- 2*>€^^3. ^21 ^HfrSj-jL. zj-zj- 7>^*>»1 *t ^}ofl Jf-g-^oj <^^S] ^ 

^*>» *>^^1^, ^Sj^r ^cfl«fe 32] #51 71 (flicker)* *|#AM7l 3*M 1 = «0 ^ tb^8 ^2. 1 

#± ^ ^ al-'JloW $1<H£ Aj-^^i^.. 

£tb, °1 ^Al^oflA^ cfl^= ^^-^ #<%s. sj|»j ^ 7 ) S ^ ^^( common ) HV^ ol^>^ ^ 

S]«fl, ^tH^ofl <y^S]^ &<S-$r 27|)S. ^ 551 jl, 71^-51 ^2] ^^oj^. 



Aj-71 4iAH°1^fe. Y <>l£^i clSCil- ^31^^(1)21 ^--f ofl Bfl^l*>fe 51 21*11 2 * 

l-*>fe 3* AJ««>^l^r, o} slofli s-^ £ 251 £Als]-^ h>2)- ^-o] <g ^ 2)^1- UB*)*|^ 31 2] 

«l. ^ u o V ^S.2l Itb^l fflol. ^ «H*h7fl 1-^- ^-S-^fe- 3°1 7Rr*V7fl ^, 0]^2] AjAHHlA-1 

-b Y <HH^1a- nl 2 c-121 ^1^1 2)«B cfl^- l-s-^l <a2l^o^3 ^^E) ^^"V, o] ^Al^ofl^^ y <^HB||^ <g 
t^- SIS.21 ^l^ofl ^sfl # so) ^sq±r 



£2121 a a] #*j2| ^ofl tfl*|.<H, £ 23* #3:*H Ji* ^^tb^. ^21 s\S. W ^*>^ TFTb, 
■frSfS ^lf-oj^l^- 71^(100) Aj-o1| cf^^ A2els( p . Sl )( 101 )^. #aj^o. s ^ S-y^jji, N TFrfc 21 
3 ^l^-*>7) 3*><^ LDD (Light Doped Drain) ^7> ^^-E)<H ^tj.. cf^^ A]el^( p _Si) (101) Aj-ofl^. a> 

St AJels.Hl-o.s. ol=<^^l^ Tfloje ^<g^(i02)ol nfl*l^ul. °] 31 MoW ^ -f-^S. ol^^lfe- 7fl<»lS 3^(10 
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3)o] ufl^slol &c)-. n^jl, ol ^ofl AVS^- -ael^^-S *i*Wl04)# *«>^ ^^(p-S 

i)(101)°11 #7]^±3. &i H 3^(105, 106)<^1 ^l^M 5E« °1 *r*l 

ol^<H^lfe ^ < a^(104)»l 3^2] Bj- Jf-jfls Bll^lSlul, o] $H A13. <>l^-<H*lfe S^-S-S. 3j-4i 3}^(10 
7)o] Bfl^£|o1 o}%)o] 7)^(99)^ $1^. 



o] o^o] 71^(99) ofl tflWb tfl^ 7l^(110)^r, -8-3] 7l* ^ Cr ^ ^f, ^ o]^-<H^lfe *}% 

^(lll)ol tifl*1331. *>#^(111) ^V^Hl 3, 33, ^3 IB] ^B)(H2)7> 4)o) ITO (Indium Tin Oxi 
de) ^ ^ ^iL5L °l-¥-<H*l*r W^(113)ol Hfl^lEl^ $4. 

115131. <H^1°1 71^(99)4 71^(113)^ ^Hlfe Hfl^(114, 115)-§- ^#(116)ol -°r^£)al, SSt 
tfl^ 71^(113) ^Hlfe «%*(117)ol 

«3|3*(116).$.3.fe. S^i^H ^ -§- *H, -g-^ol -f^tb OCB ^1 3:^«>7ll 

JEth ^^21 SAl 2.^3. tt, ^i-#t!- 5H. f-2fS<^H£ =131, 7l)^-7> ^£ ^A}^ ^-4* 

s-§-*k? sm- • jm-s. M-o>7>A-ife #5soi^^ ^ <>i-8-ft-*jr-4ni ^. a^i s^i 3 

*ll2 ^] ^Eflfe, a] EL (electroluminescence) i^l"S °l-S-^!r 



°1 EL £ 26°fl EAlft ftol -ffBlS ol^-pl^l^- ;g<g 7)^(100) ^"fl ^3 4lel^(p-Si)^r #W(1 
31)o. S «H ^^=)al, N *H>a TFl^r 3l3 3fr«- aj^SW LDD *fl-g-sH 0}^ q-^^g ^^s (p _ 

Si) ^l^r Aj-jj. Aje|:aoj-o^ o] so]^^ Tflo] e ^^^-(132)^1 Bfl^l^ 31, o} MoW ^ o^o^i- Til 

olS ^^-(133)0) ufl^sH ^c)-. ZL5131, ol ^<H1 AVSj. Aj^s.^s. ^^.^xl^ ^ ^^^-(134)* **><H 
€el€-( P -Si)<i ^7laj^S ^^5)^ ^ ^^-(135, 136)^1 ufl^sl^ Si^. £^ o) ^ofl ^] 
o^S. cl^x]^ ^ ^«g^(137)^ ^= 3^51 ^ ufl^s] jl, «1 ^<H1 Al^ ITO -f-'S 
^l+^^l^ ^HJ21 Sl-i ^(138) ol ^^ls)^ 514. . . . 



Zte]31, 3}-4i 3^Mr ^^^>7) ^ AM<Hfe o> 3 ^^) o)=.ol^^ ^± ^^(139)0] 

ufl^SlS, «-5l-§- ^^(139)^.3. ?-Sj€ ^i^" ^ofl o)^ ol^^|^ ^ ^<y^ (140)o1 

aflxlsl^ £t!-*^ 6 J#(140) z]- ^ofl ^-g-tt ^ SeHS <>l^*lfe 1t%#(i41)ol hB^1=131, 

Ol ^ofl «Vu^ S s ITQ ^.xg ^^o] Ol^^l^ 711 rtS 3^ (142)^1 Hfl^lSl^ T 1 ^ =1 

°1 $x^. 



* ^°J#(140)oiq- ^-%#(141) 31*^> ^S.^ ^ilH 7>^*>7l nfl^ofl 

£ 27^r, o] EL ^>21 7flgi ^£<>luL f EL 1^*S1 ^* S.Al*>al £Aj-ft ^-©1, 3j (R)^-g-, 

^•(R)^-§-, ^ ^(B)^-g-Sl 37flSl ^€4. A ^ vfl^l^, 3}-± cflolEll- 7l^s>fe DRAM(71)4, ^*-§- 

TFT(72)S)- 1 e| = AW ^3(73)51-, TFT (74)^1-, EL ^}(75)7> =^-vi\^o\ ojt)-. 

DRAM(71)2)- ^^-g- TFT (72) ^ Sl-i cH^b!^ am^^-Dj-s ^-ul^cf. «{|# £ 27^r 67fl2l DRAM(71)2)- ^ 
TFT (72)1- ^ul*>jl ojj, 2 5 =64 7^1 ^2i SA i 7 ]. 7 >^-s>cl-. 
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e) = 3M 3^(73)^, ^€ 27l)S) -yaM (IV3, IV4)2J-, 3^21 <?1bM(IV3)21 4^21 <?1^b10 

V4)2l #3 #A>2^21 A}«>H ^<«f« ?1«:TFT(76)» 3*-^% <?l«M(IV4)2l #3 #*Kr, ^-g- TFT(74) 

SI Tfl^l e ^sqjL, ^§~g- TFT(74)S1 ^Hlfe EL i*}(75)7> $X^. 

elS-SflA] ^S.(73)oflfe, 67fl2l DRAM(71)4 3^-g- TFT(72)7> ig^s. ^3<H 5flS. TFT(72)21 <^ 3! 

^17>7> nfl-g^^r DRAM(71)21 OM&M =-#£l<H 3]H3M 3S.(73)°fl «g«!«i*. 

£ 2721 EL ^>fe, EL i*}(75) 2) ^f- 7l?V-§- ^fl<H 2131. 7112: SA]1- Aj^tr}5l SJtf. ofls. = ,g 64 
7^12: a 33«Kf ^-f, £ 28^1 J£Al«: a>4 £<>1, 1 =^«g 7l?M ^ Aj^-o] tf-fl. 67 fl<£) ^tt.aaj«g 7\#-£ =f- 
*\*}3L, n ^w. = Sfl<g 717J-2) ^1- Al^]-(£^^ ^Jf-*)^ Bl**. 1 : 2 : 4 : 8 : 16 : 323. tM". ZLelH, Sj-i 
33 atofl n*iiM. 2f ^«=sfl<9 7}& vflofl EL ^>(75)« ^Al?lfexl ^tH}. 

JE 28^1 ( a )fe 3j-di 3M3(1. 1. 1. 1. 1. 43. *H, 3*4:21 EL ±AA €*)13 ^^*>fe 7l 

?!* l ssim 3*H s.*\tt £"Ssi a Ait* 7l^-<Hl sfl^ sl-isi el dt*}*7l- ^tb^-. £ 

2821 (b)fe cflolEld, 0, 1, 0, 1, 1)2) 8^2] o$3_ *M f «fl^ j^tf] EL ^S. ^*Kr 7\tk 

4r 1 =2)l<a<i ;g*M £Al^ ^ol^-. 

°W. S. 2721 EL SAl ^Ifil ^.3J-§- ^^th -f Ai, ^HAl Wi~W(i+5)t- ^a^S. £-t! -*M4H. «lH<«i°fl 
ell- ^cfls. *^*Rr ?H Sim, DRAM(71)<H121 #± ciM32| 7}<Qo] q^i*. 

DRAM(71)°fl2l cfl°M2l 7]<Q°] ^S.El'd, *Ha} SAi~SA(i+5) # ^M«Hr ?M1 21«fl, 67fl21 ^^-g- TFT (72)* 
17fl*j ^Alcfls. ^M^t}. in} ^*IM ^.S.^-, a-1 a «^|oj 7l^fl>4, 3^-g- TFT(72)» £^3. Idll ^M^i}. 

°H1 n?-^. ^rt!: TFT(72)-i DRAM(71)2) i^<»lB|7> ^cflS. 21 = 31^ ^S.(73)°ll 0 J^€cl-. °1 ^ 

^oflAiir, ^il <H 'id Afe- *M Bll , i 0 l2., TFT (76)^ J$.H5lol 

^±3., ^^-dAtS-f 4<A£ *|-^ TFT (76)* ^A^ch olofl tt)-^, el^BflAl ^3.(73) <H1 2l*fl el^Sll.Al 

^€ ^^-^i^l^, £ 2821 ( a )2}- ^7121 £ 2821 ( c ) 21- #<& %^A Bl = ^l^l ^3.(7 

3)21 *^o] -Sj-o] ^ltol^, ^-g- TFT(74)7> ^S|IL. £ 282) ( a )21 7m ^ofl, EL 4i^(75)7> ^^f-t!:^. 

DRAM(71)"i fl-rfc. cfldlEll- 7l<y*Kr ^01^2)- EL 4i^>(75)21 ^ B^ol^l^., ^ 7Wt^ "H^ ?\*\7\ JL 

tf&t±. o|$ s.^ f £ 29£1 ( a )^ EL4i7>(75)21 7)&3±$r tzflS: DRAM(71)2l •..«l|<>lf3 7 S4l 7}*>* ^^l*>fe. 
^^-51 El-ol^£.«- £Al*l-j7 ^r^. 

atb, £ 2921 (b)fe EL 4i^>(75)2l H% 7}^St] DRAM (71) 21 ^]o]^\ 7$^\ ofl ol^-s>^ £a]§}ji ^cf. 

71?}- ^ofl iflol^SJ 7jAi^- cfl^., ofl-i- s.^, ^^4. TFT(72)^ fl* TFT (76)1- ^. = «>^ 



3£ 2921 (c)fe- EL ^>(75)21 7]&3\- DRAM(71)21 fiflo]^ 7Sa1^- ^21 ^ El-olty ofl/^ «g§>^ ^s. £ a] 
*>j! SJt^-. <>1 ^-f^, 31 = SIM *^ol-*S*te ^Al ^^-g- TFT(72)» DRAM(71)2l- el = SflAl 5|S.(73) 

1 *3l*H DRAM(71)21 cflolEl 7jAl^- ^c^. 7flcl-7>, ^4 ^o] *>^, 7l?_V2}-^ ^-^^I^S. 

^Aj^ %o] 7}^7]} ^i^-g- TFT(72)°11 2lsfl DRAM(71)21 ^<y-# e)=^lA] ®% ^.vfljL Sife 

3:EAj Wi7> #a^^].^ SAil- 3.^ afltS. ^t!:^. t# A^^iJ. nflsel 7jA] a|^^i- 



£ 2921 (a)a.cl-£ £ 2921 (b)21 ^o] ^Tfl ^ SiJL, £ 2921 (b)^^ S. 2921 ( c )21 9$o] ^% 7] 

?}•* ^7)1 * ^ at*, a^alilfe, 7m<>l ?! i«l ^!^* 
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-iiAl S^H-Hfe. DRAM = 271)21 <g#s|-g- #°.S ^*Hr 3# °l-§-*r^*l ^ D 

RAM (7 1)21 i^e] efl>a* ^*>fe 7l*-fr 7^ M\S.^ ^7\}S. 7>-^s>^. 

(57) W2| 
^T 1 * 1. 

nfls^i q§#£.s. ^21 a a] sj.^, 

#7l SAl *g#^# n*eM-Bl|*lE)fe. 4^7)151 ^fl, 

#7l 3£A) ^iSl 1#^|- n?-^ ufl*l£)£r HH^, 
A>7l OH^A}^ dlolB) AJJH- ^^-§>fe tflol^Ai ^ 

Aj-7| Eflol^Al ^ % AJ-71 ^A>Aj ^ # *H*Kr XW* 

#7l 1A| S}^, 

#7l ^A> Alj:^ -g-^H nfl-g-^Rr #7l cflol^ AJJH- 

Aj-7] Afl^^ 3^ Afla-^jg ^ tHlolEll- -R-*l*Kr »llS-^-¥-, ^ ... 

#71 cfl-§- *fl:oM-°l 7l2-*H^^'^ a-A)!- ^^ SAl^- . ::-::„:;:.. , , - .. . .-: 

#71 ^H^Nr, *g<l #%*iL3. zj-z^ 2 «l#2l #71 SAl Sl-^5. ol^-ol^l^ 7># l-^o_S ^-g-*>Jl, #71 7># vfl 
21 #71 zj- 3£Al #71 cfl-g- c)lolEl7> 3^1, #7l 7># «^ Ml SI #7l A a^l ^7> #71 cfl-g- Cfl 

<>leH 712:* S AH- ^*KE^-, #71 7># -fr^- vfl2l #7l 2J- a A] SH^l cfl-g- ^ #7l ^}^d^S.S] AiU^o] #7l 
^A> Al^ Aj. 7l ^a} ^ nfl^o^ ^Als>a7, Aj.7) ^s. ^ ^. 7] #7l cfl-§- HI 

^1E17> ^^E|^l 3+<*. #71 7># ^2} #7l A n±7} cfl-§-*Rr #7l *llJ2.5l^<i -R-*l S)^. cfl-§- cflo] 

EH 7li£*H a A]!- ^*>£^-, #71 7># #4f ufl Si #7l Zj- cfl-§"*fe #7l ^A>Aio_^.2] Ai^ajo] -% 7 \ 

^A> AJJ1S1 =-^l§ #71 ^A>A1 S\3-0\] Cfl§><^ ^Al^-2). AJ-7| 7 >Aj- ^3 Aj-7] ^ SA | ^ofl cfl 

-§-*}^ #71 cflolBlAi^^SI #71 ufl-g- nflolElSl ^^-£1 ^l* ^Al^ ^-§- ^.^^S. *>fe #^1. 
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*Hl*°l $X°)*\, ^7} S*l n±.Sr ^7} TUS.&iW -fr*l€ ^"71 cfl-g- $]o}^\o\] ^^fi- 7l§ ^^l cfl*} 

<*1 ±*§ ^7H^ ^ ^SR? ^ St3 5)3.4 S^fe 5* ^-2-3. 3.*] ^1. 

3)^3. 

^|2*<>l ^7)i? -^-71 ^A> J:ofl 7li*M 3* SA] 

^^8-4. 

*]2%H1 5a°H. ^"71 q-^ 4 £fe ^ tHS^ *)H Bfl^ofl ^^5)uL, ^-7) *fl<H afl^ 

°il «ae|3fe *I<H 413^ 7ia*H ^ 3^ 4^11 a^i 

Si^H, ^"71 HflA^ Z)iiL^ *9-^S. <?l^*Kr *H)"21 ^ ^ ^ £<g.g) aJ. 7 ) *1H «fl^ 

°11 ^^.S. 3*t3tt 5!* ^ S.M 

*IU^-°fl SU^H, W 7HV Cfl^-tb l^oll Hfl*!^ 4^7fl°l <S ^^^2)-, Aj- 7 ] <! AilSjAiofl ^Sj ^ 

<S Aj<S>A} ^-f" 5lS.il-, tfl£l ^HM-Sl^fe ^71 SAl SJ-^ofl nfl^H ^13-b Jf^HI 

^71 <! Ai^^ofl ^51^ Al^ AlSLfi). AJ-71 ^AV^ofl ^S)^ ^A> ^6\] 7\^-g[C$ ^7} J^A}^ ofl Jf^A} A) 
31* ^SRr Ai ^-1- Slg-^ ^ 0.5. *|. fe 3.A1 . 
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